Judgments regarding the quality of evidence and strength of recommendations were based on approaches developed by the Grades of Recommendations, Assessment, Development, and Evaluation Working Group. Panel members constructed scenarios describing relevant health states and rated the disutility associated with these states based on an additional systematic review of evidence regarding patient values and preferences for antithrombotic therapy. These ratings guided value and preference decisions underlying the recommendations. Each topic panel identifi ed questions in which resource allocation issues were particularly important and, for these issues, experts in economic analysis provided additional searches and guidance. Conclusions: AT9 methodology refl ects the current science of evidence-based clinical practice guideline development, with reliance on high-quality systematic reviews, a standardized process for quality assessment of individual studies and the body of evidence, an explicit process for translating the evidence into recommendations, disclosure of fi nancial as well as intellectual confl icts of interest followed by management of disclosed confl icts, and extensive peer review.
Chest Physicians Evidence-Based Clinical Practice Guidelines (8th Edition) (AT8), published in 2008 1 (Dr Guyatt, Panel Chair, and Dr Schünemann, Vice Chair of Methodology); a third methodologist-clinician (Dr Akl); a leading thrombosis expert (Dr Crowther, Vice Chair for Thrombosis); and two liaisons with the ACCP Health and Science Policy (HSP) Committee who had also served on the previous guideline Executive Committee (Dr Gutterman, Vice Chair and HSP Liaison, and Dr Lewis, Project Manager).
Articles within AT9 are defi ned by broad populations (eg, pediatric, obstetric) or clinical conditions (eg, prevention of VTE in medical patients or stroke prophylaxis in atrial fi brillation). In addition, AT9 includes three articles addressing the basic science of oral and parenteral anticoagulants and platelet-active drugs and an article addressing new antithrombotic and thrombolytic drugs.
Composition and Selection of Topic Panel Members
The ACCP AT9 Executive Committee selected panel members for each article. A topic editor and a deputy editor led each of the AT9 panels issuing recommendations. The topic editor was the person primarily responsible for each article and was required to be a methodologist without serious fi nancial or intellectual confl ict of interest for any of the article's recommendations. In all but one case, the topic editor also was a clinician. The Executive Committee chose these individuals on the basis of their previous experience with guideline development and, in particular, their familiarity with methods developed by the Grades of Recommendation, Assessment, Development, and Evaluation (GRADE) Working Group. 2 These topic editors and all panel members were approved by the ACCP HSP Committee after review of their confl ict of interest disclosures (see section 7.0 "Disclosing and Managing Confl icts of Interest" ).
Criteria for selection of the remainder of the panel members, including the deputy editor-thrombosis expert, were an established record in the relevant clinical or research area, international and gender representation, and an absence of fi nancial confl icts of interest that were judged unacceptable. Some of the panelists had prior experience on ACCP guidelines in this area and represented the thrombosis community, but there was substantial turnover from the previous edition. After an international request for applications broadcast through multiple medical societies, the Executive Committee nominated indivi dual topic editors and deputy editors and collaborated with them to identify and nominate other topic panel members.
The ACCP HSP Committee reviewed all nominees and approved all panel members after review of their T his article describes the methodology used for the Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines (AT9). This methodology incorporates current evidencebased approaches to the appraisal and synthesis of evidence and to the formulation of clinical practice recommendations. The process thus ensures explicit, transparent, evidence-based clinical practice guidelines.
The objective of AT9 is to optimize patientimportant health outcomes and the processes of care for patients who have experienced or are at risk for thrombotic events. The targeted users of these guidelines are health-care providers in both primary and specialty care who assist patients in making treatment choices that optimize benefi ts, minimize harms and burdens, and are consistent with patient values and preferences. Figure 1 summarizes the process for the development of the AT9 recommendations. The primary responsibility for AT9 rests with the American College of Chest Physicians (ACCP) AT9 Executive Committee. This committee includes two methodologistclinicians from the previous iteration, Antithrombotic and Thrombolytic Therapy: American College of proved as a result of the magnitude of fi nancial confl icts of interest. Articles associated with recommendations included from seven to 14 panel members. We did not include patients or representatives of specifi c stakeholder groups on topic panels.
Each topic panel also included a frontline physician working in the relevant area who was neither an expert in thrombosis nor a methodologist or clinical investigator. These individuals were chosen in consultation with the topic editors and the ACCP HSP Committee. These clinicians were charged with the following: (1) proposing important real-world clinical questions on the prevention, diagnosis, and treatment of thrombosis that were not addressed in AT8 and (2) reviewing the draft manuscripts and recommendations to assess the usability of the guidelines and the feasibility of implementation of AT9 recom mendations.
To address issues of economic effi ciency we included six health economist-physicians on the AT9 topic panels charged with making recommendations. These resource consultants were selected and approved through identical procedures to those for topic editors and panel members. We describe their roles more fully later in this discussion.
Ensuring Consistency Across Articles
We used a number of strategies to ensure consistency across articles, and one of us (M. C.) participated extensively in the formulation of clinical questions for each article. To ensure consistency of judgments regarding bleeding, one of us (S. S.) was responsible for standardizing the approach to bleeding outcomes and participated in multiple topic panels (described in more detail later in this article). Additionally, to ensure consistency in the trade-offs between thrombotic and bleeding events, all articles used the same ratings of values and preferences (also described in more detail later). Because some of the same evidence summaries were relevant to several articles, fi ve individuals were chosen to participate in each of the articles addressing coronary artery disease, stroke, and peripheral arterial disease.
In AT9, prevention of VTE is addressed in three articles as opposed to a single article as was done in AT8. The prevention topic editors and deputy editors and those of the stroke article (which includes thromboprophylaxis recommendations) participated in multiple conference calls to develop and harmonize the approach to prevention and to ensure consistency among fi nal recommendations. 3 Topic editors consulted with one another when issues overlapped. For example, the decision regarding the use of a vitamin K antagonist, aspirin, and clopidogrel simultaneously in patients with atrial fi brillation, valvular disease, and intravascular stents is relevant for the atrial fi brillation, curricula vitae and confl ict of interest disclosures. Of 150 nominees, 137 were approved, 18 were approved with management of confl icts of interest (ie, regular disclosures and review of ongoing confl icts as the process progressed), and 13 were disap- primary responsibility for defi ning the scope of the clinical questions that each article would address. For each question, the topic editor and deputy editor defi ned the relevant population, alternative management strategies (intervention and comparator), and the outcomes (ie, population, intervention, comparator, and outcome [PICO] format). Each clinical question provided the framework for formulating study inclusion and exclusion criteria and guided the search for relevant evidence (systematic reviews and original studies). Panels typically restricted included studies to randomized controlled trials (RCTs) for intervention questions but included observational studies when there was a paucity of RCT data addressing an intervention and for questions of risk assessment. Readers can fi nd these PICO questions in the fi rst table of each article. One or more recommendations could be formulated for each clinical question. The next subsections (3.2-3.5) deal with the approach to selection of outcomes.
Patient-Important and Surrogate Outcomes
The outcomes for each clinical question were chosen by the topic editors and their panel members and were generally consistent across articles. Outcomes were restricted to those of importance to patients. 4 Panels considered the burden of anticoagulation therapy as a patient-important outcome when its consideration could tip the balance of benefi ts and harms. If we found no data for an outcome considered at the outset as patient-important, we nevertheless included uncertainty about the effects of the intervention on that outcome when weighing its benefi ts and harms.
In the absence of data on patient-important outcomes, surrogates could contribute to the estimation of the effect of an intervention on the outcomes that are important. Examples of surrogate outcomes include asymptomatic venous thrombosis detected by venographic or ultrasound surveillance and the percentage of time that an international normalized ratio was in therapeutic range (used as a surrogate for bleeding and thrombosis in the assessment of the effectiveness of centralized anticoagulation services).
The issue of asymptomatic thrombosis detected by venographic or ultrasound surveillance presented particular challenges to the articles addressing VTE prevention in orthopedic and nonorthopedic surgery populations, an article addressing nonsurgical prophylaxis, and an article addressing stroke prevention. We were explicit in considering the trade-offs between VTE and bleeding events. An article by Guyatt et al 3 in this supplement addresses these issues in some detail. coronary, and peripheral arterial disease articles. Topic panels deferred to the Evidence-Based Management of Anticoagulant Therapy AT9 topic panel for recommendations related to the dosing and monitoring of anticoagulation therapies.
The AT9 Executive Committee met at least once a month and regularly issued statements of clarifi cation of methods to topic editors and deputy editors (eg, use of fi xed-or random-effects models for metaanalysis), confl ict of interest, preparation of tables, and issues of style and presentation. All these statements were communicated directly to the topic editors and deputy editors and made available in a central repository accessible to all AT9 panelists. The chair of the Executive Committee (G. H. G.) was available for resolving any challenging issues related to the aforementioned topics. Between September 2009 and September 2010, two members of the Executive Committee (E. A. A. and S. Z. L.) held regular (every 3 months), separate conference calls with each topic editor and deputy editor during which they addressed questions and concerns. Finally, the chair of the Executive Committee reviewed every article to ensure consistency of evidence presentation, evaluation, and writing style.
In terms of writing style, we used consistent language to describe effects that did not reach statistical signifi cance. The approach was as follows:
1. For adverse outcomes (such as thrombosis and bleeding), " A is associated with a trend toward reduced thrombosis" if the lower boundary of the CI around a relative effect is Յ 0.7 and the upper boundary of the CI is Յ 1.1 or if the lower boundary of the CI is Յ 0.8 and the upper boundary of the CI is Յ 1.05. If the point estimate is . 1.0, the language used was, " A is associated with a trend toward increased bleeding" if the lower boundary of the CI around a relative effect is . 0.9 and the upper boundary of the CI is . The thrombosis expert on the Executive Committee (M. C.) along with the deputy editors took
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cifi ed in footnotes the events attributable to each component.
We avoided any double-counting of events; for example, a fatal hemorrhagic stroke would only be reported under mortality. We also attempted to report more specifi c and homogeneous bleeding outcomes than "major bleeding," which includes events with a wide range of patient importance and which investigators have defi ned in different ways. For example, in Falck-Ytter et al 8 in this supplement, bleeding outcomes of primary interest were (1) bleeding requiring reoperation and (2) other major bleeding. Because some authors, particularly in older studies, failed to defi ne subsets of major bleeding, we were not always able to achieve the desired specifi city.
Identifying the Evidence
To identify the relevant evidence, a team of methodologists and medical librarians at the Oregon Health & Science University Evidence-based Practice Center conducted literature searches of Medline, the Cochrane Library, and the Database of Abstracts of Reviews of Effects. For each article, the team conducted a search for systematic reviews and another for original studies encompassing the main populations and interventions for that article. These searches included studies indexed from week 1, January 2005, forward because AT8 searches were carried out up to that date (search strategies are available on request). Many articles supplemented these searches with more-focused searches addressing specifi c clinical questions. When clinical questions had not been covered in AT8, searches commenced at a date relevant to each intervention.
Titles and abstracts retrieved from bibliographic database searches generally were screened in duplicate, and full-text articles were retrieved for further review. Consensus on whether individual studies fulfi lled inclusion criteria was achieved for each study between two reviewers. If consensus could not be achieved, the topic editor and other topic panelists were brought into the discussion. Deputy editors reviewed lists of included studies from the database searches in order to identify any potentially missed studies. Additional studies identifi ed were then retrieved for further evaluation.
Topic panels also searched the same bibliographic databases for systematic reviews addressing each PICO question. The quality of reviews was assessed using principles embodied in prior instruments addressing methodologic quality of systematic reviews, 9, 10 and wherever possible, current high-quality systematic reviews were used as the source of summary estimates. Reviews were also used to identify additional studies to complement the database searches.
Mortality
Options considered in summarizing mortal events were (1) all-cause mortality and (2) mortality related to antithrombotic therapy (ie, deaths from pulmonary emboli and deaths from bleeding). Advantages of the former include its being the most patient-important outcome and the diffi culty of ascertaining cause of death. Diffi culties ascertaining cause of death may be particularly problematic when adjudication is unblinded and therefore open to bias.
The disadvantage of all-cause mortality is that the signal from antithrombotic therapy-related deaths may be lost in noise from deaths due to other causes. The decision about which mortal outcome to use (all-cause mortality or antithrombotic therapy-related morality) was left to the authors of individual articles . Availability of data sometimes forced the choice of less satisfactory mortal outcomes (eg, if death related to pulmonary embolus but not death related to bleeding was reported). When mortality was one of the selected outcomes, we avoided double-counting by documenting nonfatal events for the remaining outcomes (eg, nonfatal thrombosis, nonfatal major bleeding) rather than all such events (fatal and nonfatal).
Composite End Points
Many of the primary studies we reviewed, particularly in the cardiovascular area, presented evidence in the form of composite end points. 5 Particularly when the patient importance of the component end points and the magnitude of effect of the intervention on the components differ, composite end points can be misleading. 6, 7 Therefore, we present results and base inferences on the effect of interventions on individual outcomes.
Bleeding
In view of the wide variation in how bleeding was assessed and reported in the included primary studies across chapters, one individual (S. S.) was responsible for standardizing the approach to bleeding outcomes. He worked closely with the Executive Committee and the topic editors and deputy editors to ensure the uniform application of the approaches that were developed.
We began by specifying the bleeding outcomes that we believe patients consider important. We did not consider minor bleeding as incurring a burden that was important in comparison with symptomatic thromboembolic events.
We reported fatal hemorrhage as well as fatal stroke or pulmonary embolism in treatment-related or allcause mortality. Likewise, hemorrhagic stroke and ischemic stroke were reported as "stroke." We spe-higher quality, individual prospective studies may have a signifi cant risk of bias and specifi c retrospective studies may not. For questions related to risk assessment, we evaluated the risk of bias of individual studies using the following criteria: valid outcome assessment, including blinding when appropriate; adjustment for between-group differences; and minimal loss to follow-up.
Evaluating Quality of Bodies of Evidence
We assessed evidence across studies on an outcomeby-outcome basis using criteria suggested by the GRADE Working Group. 19 We defi ned quality of evidence as our confi dence in the estimate of the effect to support a recommendation. 19 RCTs start as high-quality evidence and observational studies as low-quality evidence ( Fig 2 ) . Additional factors that affect this rating of quality include the risk of bias (as detailed earlier in this article); precision, consistency, and directness of results; likelihood of publication bias; and presence of very large effects. 19 The ACCP adaptation of the GRADE system ( Table 4 ) differs only in that the quality of a body of evidence can be high (A), moderate (B), or low (C) ( Fig 2 ) ; GRADE also provides a category for very-low-quality evidence.
Often, we found that the quality of the evidence differed across outcomes. For example, in assessing the quality of evidence for thienopyridines vs warfarin in patients undergoing percutaneous coronary interventions, we determined the evidence to be of moderate quality for mortality, nonfatal myocardial infarction, and revascularization but of low quality for major bleeding.
We then made a rating of the quality of the entire body of evidence bearing on the effect of alternative management strategies for each clinical question. In other words, we assessed the quality across outcomes, including both benefi ts and harms. Quality for each recommendation was the lowest quality rating of the outcomes judged as critical (as opposed to important, but not critical). 19 
Assessing Studies and Summarizing Evidence

Evaluating Risk of Bias in Individual Studies
We developed and applied uniform criteria for evaluating the risk of bias associated with individual RCTs based on the criteria recommended by the Cochrane Collaboration 11 ( Table 1 ) . Although all authors assessed risk of bias for individual studies, because of resource limitations, we summarized the results of the risk of bias (eg, Table 1 12 ) for only a minority of the recommendations. Readers can fi nd these assessments in the online data supplements. For most recommendations for which we did not develop such tables, we developed Evidence Profi les (see Table 2 [13] [14] [15] ) that typically provide information on the risk of bias in footnotes.
We also developed specifi c criteria for assessing the risk of bias of observational studies (cohort studies with concurrent controls, cohort studies with historical controls, case-control studies, or case series). Again, these were based on the evidence-based domains recommended by the Cochrane Collaboration for observational studies (eg, Table 3 [16] [17] [18] ).
Studies without internal comparisons were termed "cohort studies without internal controls" if they met the following criteria:
1. A protocol existed before the date of commencement of data collection. 2. A defi nition of inclusion and exclusion criteria was available. 3. The study reported the number of excluded patients. 4. The study conducted a standardized follow-up, including description of all of the following: schedule of follow-up, investigation of suspected outcomes, and criteria used to defi ne outcomes. 5. The study reported all losses to follow-up.
We labeled studies that did not meet these criteria as "case series." We did not make a distinction between prospective and retrospective studies because although prospective studies may on average be of 
Estimating Relative and Absolute Effects
Most patient-important outcomes in this guideline are binary or yes-no outcomes (death, stroke, VTE, myocardial infarction, bleeding). In general, relative effects are similar across subgroups of patients, including those with varying baseline risk. 20, 21 The evidence summaries (Evidence Profi les and Summary of Findings tables described later in this article), therefore, include a presentation of relative effects (where possible as relative risks because they are easier to understand than ORs) of intervention vs control management strategies.
Trading off desirable and undesirable consequences (eg, thrombosis vs bleeding) requires, however, estimates of absolute effect. For example, in patients with atrial fi brillation, warfarin results in a 66% relative risk reduction in nonfatal stroke. This comes at a cost of inconvenience, lifestyle restrictions, and risk of bleeding. For patients with a CHADS (congestive heart failure, hypertension, age Ն 75 years, diabetes mellitus, stroke) score of Ն 3, the 66% relative risk reduction translates into an absolute reduction of 6.3% (63 in 1,000) per year. Virtually all patients will consider this worthwhile. On the other hand, for patients with a CHADS score of 0, the 66% reduction translates into an absolute risk reduction of only 0.5% (5 in 1,000) per year. Many patients may consider this reduction not worth the undesirable consequences of warfarin use.
We calculated absolute effects by applying relative risks to estimates of control group risk. For instance, if control group risk of thrombosis is 4% and relative risk with an intervention is 50%, then the absolute difference between intervention and control is 4% of 50% or 2%, and the number needed to treat to prevent an episode of thrombosis is 100/2 or 50. In many cases, the Summary of Findings tables present effects as events prevented (or caused) per 1,000 patients. In this hypothetical example, the effect would be 20 events per 1,000 patients.
Whenever valid prognostic data were available from observational studies, they were used to estimate control group risks. When credible results from observational and prognostic studies were not available, risk estimates from control groups of RCTs were used.
Considering Subgroup-Specifi c Relative and Absolute Effects
Whenever we identifi ed credible evidence that the relative effects vary across distinguishable subgroups of patients (ie, interaction between the intervention and a patient characteristic), we considered the respective relative effects separately. We then calculated the associated absolute effects. prevention for patients with atrial fi brillation is likely close to 50% across risk groups, this trans lates into an absolute risk reduction of , 1% per year in the lowestrisk groups and ‫ف‬ 5% per year in the highest-risk groups.
Even when the relative effect is the same, the absolute magnitude of treatment effects may differ in patients with varying levels of risk. For instance, although the relative risk reduction of warfarin vs aspirin in stroke We included control group risks and absolute effect estimates for different groups in the summaries of effect when (and only when) two conditions were present. First, we required validated prognostic models or, at the very least, credible strategies for clinicians to easily identify higher-and lower-risk patients. Second, we identifi ed varying risk groups only when recommendations differed in strength or direction between groups. Both conditions were met, for instance, in the atrial fi brillation recommendations in which strong recommendations in favor of anticoagulation were restricted to the higher-risk patients.
Conducting Meta-analyses
When pooled estimates of effects were not available from existing high-quality systematic reviews, we performed meta-analyses if the data were sufficiently homogeneous. When pooling two studies, we used a fi xed-effects model. When three or more studies were available for generating a pooled estimate, we used a random-effects model as the primary analysis and a fi xed-effects model as a secondary analysis. If there were discrepancies between the two, we considered the following reasons: If there was substantial heterogeneity leading to wider CIs with the random-effects model, we considered that model more trustworthy, and if the discrepancy was due to a single large dominant study with a result substantially different from smaller studies, we considered the fi xed-effects model more trustworthy. We also assessed statistical heterogeneity using both a x 2 test and I 2 as well as assessed possible explanations of heterogeneity considering a priori-generated hypotheses. 22 
Summary Tables
When resources permitted, we used a standardized approach for summarizing the evidence and methodology of individual studies (examples in Tables 1, 2, 5 ). These summaries appear in the online data supplements. Wherever possible, we report nonfatal events (eg, nonfatal stroke) so that there is no overlap with the number of fatal events reported.
For a large number of recommendations, we summarized the quality of the body of evidence ( Fig 2 ) and estimates of relative and absolute effect of alternative management strategies using the methods of the GRADE Working Group. 23 Evidence Profi les summarize the quality of the body of evidence and when evidence comes from randomized trials, generally include a presentation of reviewer assessment of risk of bias, precision, consistency, directness, and publication bias associated with each outcome (eg, see Table 2 ). As specifi ed in GRADE methodology, 19 the overall quality of evidence represents the lowest quality of any critical outcome.
Evidence Profi les can be found in the online data supplement. The format for these tables was determined through a formal survey of panelists that evaluated the panelists' preferences for alternative presentations and the impact of these presentations on their understanding of the evidence. The text in the printed version of the AT9 recommendations includes more succinct Summary of Findings tables (eg, see Table 6 24 ), which include the overall quality assessment as well as the relative and absolute effect sizes for each outcome. Use of an associated computer program facilitated the production of the Evidence Profi les and Summary of Findings tables. 25 
Values and Preferences
Making trade-offs between desirable and undesirable consequences of alternative management strategies-the fundamental process of making recommendations-requires making value and preference judgments. For antithrombotic therapy guidelines, this trade-off involves, in most instances, a reduction in thrombotic events compared with an increase in bleeding events. Ideally, the values and preferences applied to this decision would be the average values and preferences of the patient population. We know, however, that patient values for health outcomes vary substantially from patient to patient. Knowledge of the extent to which patient values and preferences vary is one factor in deciding on the strength of a recommendation. The greater the variability in values and preferences, the more likely a weak recommendation is appropriate. 23 To inform these decisions, we conducted a systematic review of the literature bearing on patient values and preferences regarding antithrombotic therapy. 26 The methodology of conducting such studies remains to be fully developed, and the area remains underinvestigated. Nevertheless, the results of the review provided guidance for the values and preferences that we adopted for these guidelines. 26 As an additional strategy for achieving meaningful value and preference decisions by each topic panel and to facilitate consistency across articles, we conducted a values rating exercise. Topic editors and deputy editors constructed patient scenarios for key outcomes of thrombosis and bleeding relevant to their articles. Then informed by the systematic review of values and preferences, panelists used these scenarios to rate each outcome from 0 (death) to 100 (full health). The mean values of these rat ings guided the trade-offs between thrombotic and bleeding events and, thus, the determination of strong The anticipated absolute effect is expressed as risk difference (and its 95% CI) and is based on the baseline risk in the comparison group and the relative effect of the intervention (and its 95% CI). High quality indicates further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; and very-low quality, we are very uncertain about the estimate. ACS 5 acute coronary syndromes; CABG 5 coronary artery bypass graft; GRADE 5 Grades of Recommendations, Assessment, Development, and Evaluation; MI 5 myocardial infarction; PCI 5 percutaneous coronary intervention; RR 5 risk ratio; TIMI 5 thrombolysis in myocardial infarction.
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described in section 6.4 "Criteria for Resource Allocation Issues to Affect Recommendations-Thresholds for Cost-Effectiveness."
Identifying the Literature
The Oregon Health & Science University Evidencebased Practice Center conducted thorough literature searches for economic analyses relevant to the different AT9 articles. The resource use experts supplemented these by searches focused on the specifi c questions of interest for each article. The searches were conducted in Medline and the Cochrane Central Register of Clinical Trials. On the basis that data from studies appreciably more than a decade old would not refl ect the current situation, searches were restricted to published studies from 1999 forward. Thus, bibliographic database searches encompassed publications from January 1999 forward: The end date varied across articles and ranged between November 2009 and March 2010 when the searches were executed.
Evaluating the Evidence
A standardized data extraction form was used to ensure uniform evaluation of the quality of relevant economic analyses. Quality assessment was based on published criteria [27] [28] [29] [30] [31] [32] [33] and included specifi cation of perspective of analysis (eg, societal, health system), appropriateness of time horizon (preferably lifetime), use of high-quality evidence for probabilities and rates, use of high-quality sources for costs (eg, primary data, Medicare payments, claims data as proxies), use of appropriate methods for measurement of preferences, and performance of sensitivity analyses to explore uncertainty (both deterministic and probabilistic).
Criteria for Resource Allocation Issues To Affect Recommendations-Thresholds for Cost-Effectiveness
The results of economic analyses may either increase the strength of an otherwise weak recommendation or weaken the strength of a strong recommendation. If cost-effectiveness studies bolstered an already strong recommendation, no change to the recommendation was necessary. We chose the following thresholds for cost-effectiveness considerations affecting recommendations:
1. When the clinical evidence warrants a strong recommendation for A over B :
a. Strong recommendation favoring A when highquality evidence from economic evaluations shows that A costs , 3 times the gross domestic vs weak recommendations. The scenarios and results of the rating exercise are available in the online data supplements. The introductory section in each chapter includes a summary, quantitative wherever possible, of the key values and preferences underlying the recommendations. Where value and preference judgments were particularly relevant or controversial, explicit statements of values and preferences accompany individual recommendations.
The literature review 26 revealed extensive heterogeneity of results across studies of patient values and preferences-variability that often is diffi cult to explain. Both the variability between studies and the considerable variability in values and preferences among patients within studies, mandated circumspection in making strong recommendations. Therefore, we restricted strong recommendations to situations in which the desirable consequences of an intervention substantially and convincingly outweighed the undesirable consequences (or the reverse) and to unusual situations in which there was reason to believe that values and preferences are relatively uniform.
Resource Use Issues
In addressing resource use (cost) issues in AT9, we followed previously developed principles. 27 In particular, we restricted economic evaluation to recommendations in which it was plausible that resource use considerations might change the direction or strength of the recommendation and in which highquality economic evaluations were available. When this was not the case, we did not consider resource use in the recommendations.
Six clinicians with the requisite expertise in decision and economic analyses participated in the guideline development process; each article had the benefi t of one of these experts as a full committee member. In the following subsections, we present key points in the process of considering resource allocation issues in the recommendations.
Overview of the Process
Panelists, in consultation with resource use consultants, determined questions for which resource use might change the direction or strength of recommendations. For those questions, we sought high-quality economic analyses. If such analyses were available, we applied the evidence regarding resource use to the relevant recommendation. If net costs or marginal cost-effectiveness ratios were very high, panelists considered rating down the quality of evidence for an intervention from high to low or possibly changing the direction of the recommendation using guides product (GDP) per capita (approximately US $150,000) 34 
Extension of Economic Analyses to Low-and Middle-Income Countries
Although certain interventions may be cost-effective in high-income countries (eg, , $20,000 per QALY gained), in poor countries, $20,000 gained per QALY may be prohibitive. The choice of a threshold will vary depending on who is making resource allocation decisions. To facilitate the use of already published costeffectiveness analyses, the World Health Organization (WHO), through its WHO-CHOICE (Choosing Interventions that are Cost Effective) program 35 has used criteria suggested by the Commission on Macroeconomics and Health. 36 Interventions that cost , 1 times the average per-capita income for a given country or region per QALY gained are considered very costeffective. Interventions that cost up to three times the average per-capita income per QALY gained are still considered cost-effective, whereas those that exceed this level are not considered to be cost-effective. To facilitate this process, WHO has developed tables of such threshold values for different regions and countries around the world. 37 Thus, the thresholds discussed in the previous section have been defi ned in terms of GDP per capita. Although referencing thresholds for cost-effectiveness to average per-capita income in middle-and low-income countries can help to extend results of economic analyses performed in high-income countries, such analyses may be less relevant in low-income countries because of signifi cantly different material and labor costs and, thus, may be diffi cult to extrapolate. Furthermore, the comparator strategies may not be feasible or customary in these locales.
Disclosing and Managing Conflicts of Interest
All panelists were required to disclose both fi nancial confl icts of interest, such as receipt of funds for consulting with industry, and intellectual confl icts of interest, such as publication of original data bearing directly on a recommendation. Financial and intellectual confl icts of interest were classifi ed as primary (more serious) or secondary (less serious). 38 The operational defi nition of primary intellectual confl icts of interest included authorship of original studies and peer-reviewed grant funding (government, not-forprofi t organizations) directly bearing on a recommendation. The operational defi nition of primary fi nancial confl icts of interest included consultancies, advisory board membership, and the like from industry. Topic editors had no primary confl icts of interest, as noted. Some deputy editors, who were clinical experts in the topic of the article, had relevant primary confl icts of interest. The ACCP HSP Committee deemed some of these confl icts serious enough to require "management." Management involved more frequent updates of disclosures than required of the approved panelists without any confl icts and recusal from activities relevant to that confl ict.
Topic panel members, including the deputy editor, with primary confl icts related to a particular recommendation did not participate in the fi nal deliberations that led to the decision regarding the direction or strength of a recommendation, nor did they vote on recommendations for which they were primarily confl icted. Panelists with primary confl icts could, however, participate in discussions and offer their opinions on interpretations of the evidence. Readers will fi nd a record of panelist confl icts of interest on a recommendation-by-recommendation basis in the online data supplement.
Finalizing the Recommendations
Formulating Recommendations
Following approaches recommended by the GRADE Working Group, 23 the topic editor, in some cases
67S
were recorded in written and audio formats and are available on request to science@chestnet.org.
Review by ACCP and External Reviewers
The ACCP HSP Committee established a process for the thorough review of all ACCP evidence-based clinical practice guidelines. After fi nal review by the AT9 Executive Committee, the guidelines underwent review by the Cardiovascular and Pulmonary Vascular NetWorks of the ACCP, the HSP Committee, and the ACCP Board of Regents. The latter two groups had the right of approval or disapproval but usually worked with the topic panelists and editors to make necessary revisions prior to fi nal approval. Both the HSP Committee and the Board of Regents identifi ed primary reviewers who read the full set of articles, and the remaining HSP Committee members were responsible for reviewing several articles each. The reviewers considered both content and methodology as well as whether there was balanced reporting and adherence to HSP Committee processes. All reviewers were vetted through the same confl ict of interest disclosure and management process as described previously. Finally, the Editor in Chief of CHEST read and forwarded the manuscripts for independent, external peer review prior to acceptance for publication. No recommendations or assessments of the quality of the evidence could be changed without the express approval of the topic panel members, AT9 Executive Committee, HSP Committee, and ACCP Board of Regents.
Organization of Articles
In order to provide a transparent, explicit link among PICO questions, evidence, tables, and recommendations, the section numbering in each article corresponds to numbers in Table 1 in each article, which specifi es the patients, interventions, and outcomes for each question. The section numbering also corresponds to the numbering of the recommendations themselves. Evidence Profi les and other tables include these corresponding numbers in brackets in the title, as is true for the online data supplement tables.
Revisions in the Process Since AT8
AT9 includes improvements from AT8 that refl ect the evolution of the science of systematic reviews and clinical practice guidelines. In this supplement, 40 some of these improvements include augmented provisions aided by a panelist without confl icts, formulated the draft recommendations. The formulation of recommendations considered the balance between the desirable and undesirable consequences of an intervention; the quality of evidence; the variability in patient values and preferences; and, on occasion, resource use issues. The recommendations were graded as strong when desirable effects were much greater than undesirable effects or vice versa. Strong recommendations were worded as "We recommend" and labeled 1. Recommendations were graded as weak when desirable effects were not clearly greater or less great than undesirable effects. Weak recommendations were worded as "We suggest" and labeled 2. The rating of the quality of the evidence-high, A; moderate, B; or low, C-is provided with the strength of each recommendation.
Finalizing Recommendations
After completing the steps described previously, the topic panel members without primary confl icts discussed draft recommendations ( Fig 1 ) . Initial discussions generally led to a consensus at the article level on the quality of evidence and the direction and strength of recommendations. At least two members of the Executive Committee reviewed in detail drafts of articles, including recommendations. Written critiques were prepared and returned to the authors for revision. Articles were then made available to the entire AT9 panel.
Recommendations on which topic panels had difficulty coming to a consensus were discussed at a fi nal conference in February 2011 attended by the topic editors and deputy editors and at least one other panel member from each article. Prior to the conference, all AT9 panelists updated their confl ict of interest disclosures. The ACCP invited a number of clinical organizations with interest in the guideline topic to attend the fi nal conference as observers.
At this fi nal conference, a representative of each article presented potentially controversial issues in their article's recommendations. Following discussion, which included those present and those attending by videoconference, all panelists without primary confl icts of interest voted on each recommendation. The voting process used a GRADE grid and required that for a strong recommendation, Ն 80% of those voting had to agree that a strong recommendation was appropriate. 39 The AT9 Executive Committee members (G. H. G., M. C., E. A. A., and D. D. G.) harmonized the articles and resolved remaining disagreements among them through facilitated discussion with topic editors and deputy editors without primary confl icts. All major correspondence and decisions at the fi nal conference in the PICO format along with study inclusion and exclusion criteria, an exhaustive search for relevant literature, an evaluation of the risk of bias of included studies, and a rigorous and standardized assessment of the quality of the body of evidence and its translation into recommendations using GRADE Working Group methodologies. We incorporated specifi cation of values and preferences and resource considerations into recommendations where particularly relevant and when such data were available. Finally, we sought to minimize bias potentially introduced by intellectual and fi nancial confl icts of interest by comprehensive disclosure requirements and aggressive management of relevant confl icts.
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Limitations of Methods
Although encouraged to use Evidence Profi les and Summary of Findings tables for all recommendations, there were some for which the authors were unable to produce such tables. However, those recommendations used an evidence-based systematic review and assessment of relevant studies. Some recommendations would have benefi ted from meta-analyses that would have clarifi ed aspects of the evidence. Although panelists were instructed in completing the value and preference rating exercise to estimate patient values and preferences rather than to use their own, we cannot be assured that they succeeded in all instances. 41 
Plans for Updating AT9
We plan to continue the tradition of the antithrombotic guidelines to update recommendations when important new studies are published that might change the current recommendations. In March 2011, the ACCP Board of Regents approved a proposal to revise the guideline development and updating process to a "living guidelines" process, whereby the evidence-based guidelines will be periodically assessed and updated as the literature warrants. From 1 year after the publication of this ninth edition onward, all clinical questions or sets of related questions will become their own units. This process will be discussed in greater depth in future publications.
In addition to the published guidelines, ACCP has historically provided clinical resources, including a quick reference to the recommendations, patient education materials, and slide sets for presentations. These resources will continue to be based on the guidelines, but they will be accessed online through the ACCP Web site. In addition, there will be related resources, tools, and links to make the content more easily useful and searchable.
Conclusion
For AT9, we used an explicit, transparent process that seeks to produce highly relevant and unbiased recommendations for clinical practice. This process involved the a priori specifi cation of clinical questions
